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Abstract 


A multi-lamp driving system utilizes the theory of 
impedance matching to achieve the purpose of current 
balance in fluorescent tube The multi-lamp driving system 
of the present invention has a balanced controller to 
provide impedance matching for each fluorescent tube 
path t so that the current flowing each fluorescent lamp 
path is identical 



http://www.tipo.gov.tw/eng/howto/patdetail .asp?print=true&pn=478292&filingno=090 105... 4/30/2007 



tit 0#i^ /& ^ 


. t_^—i 'r' "' t!Ll/ 1 ' " 1 1 1 L £\ mmmwiimin ■■■iiiiiiiiiii iiiiiiii iiiiiiiiiiiiiiu m n n miniiiiniim 




& "TV 



478292 



* X 



it £ 

(fx) 



- "a" 

r 

J f 
r -r 

M 



3. SfcSMt 

4. #iLg: 



it £ 

(**.) 



1. t¥K,S 2. t$&@ 3. tf&S 4. t¥fU 



ft. * 



1. W^#^^5E5^4Ll 



v * 



it 4S 

(tx) 



it 



1. Ambit Microsystems Corp. 



1 # 



1. $Jb#*jtir*rfcii&-&88ft21fc 



it £ 
( + .*) 



ft* A. 
it £ 




* 1 I 



lOfett)t*MMH t*a«i sunt 



$ 3 1 



S. - &WtfLW CI) 

* ■ # B il M ^ - * S f « $fr & &( lamp driving system) » 
J.^*J*M^-ttffl^«. H B a M * H(l iquid crystal 

display, LCD) t * Sfc ^fe^MfH^ * *t( multi-lamp 

driving system) » 

#c f « f (discharge lamp) > fr] *o # & *(cold 

cathode fluorescent lamp, CCFL) > f #: ffl £ # &LCD © 

^ t * ^(backlight) - & &%foMt$$%KB&fcfr>1fc 
m f ^ $>J &(AC 0 Ml) #7 # « £ 4b (ft *fc ,fi f a # 'l± • A I'J 

CCFL fK struck) * ft *( ignited) * tf * t tf- 4 f 
flfc ' t flft ^ it # *ft ft ft t M * J* & * t JKstrike 

voltage) ' iH *» I * &r ^ & # <f & ^ A ^ # *H500 ik 
% . - a- t 51 (electrical arc) &CCFL ft % ' M *ft 

ftt*tl*-««*at*t*l/3A'h^-St#t*C run 
vo 1 tage) > fl& # 4a # & A 6d ft A. f Jft £ a • #] 4a > CCFL #j 
5|#tl »T« &500 ^ # » fl& f >ft & m ^ 500 & ^^i6$ 

* j# . & rfi & jft ft f M & 1 500 f* # • it tCCFL # & ft * II 
HI 3 0 KHz £100 KHz #AC ft * flr * U - 

*t*tf*#Ais. *fc # ft • tfa***fci».*l*fil#*fr a # 

* *i ^ ffij A '> • #J*t*/##£«tfttt*( « *» 4k 
jft 1 (inverter)) & 21 # # - -flD *T *5E * J ^ Si # it & 
(controllable alternating current power supply) * 
& - ft *T * 4 £ 94 ft f ft t A ^ EJ & it &( feedback 
loop) > & ' * * ft * M IK load 
regulation) tfj ° 
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* #■ ft 910 ' & ft » *° - ft * f K ft ft M • *b ft A ft 
?>t-l0t » H ilb K ^fe|>Jj|f ^ ft f >ft ' A & & -ft ft 
*+ftft-ftft*ttftft- £#-ftfttfttfttfLi§A»* • 
*»tftt#*t"ftft ■ AAftfttftt*&**W*ift«ft 

if #■ mi $ 2 n . ft a • & a ft 

ft&*$— feftftftftifcft#r* ' ^ & & A It ft #J if 

it #- ft ^ 3 n ' * * • *t ft ft 

ft ft # - ft ft 1 H ' *ifc*j&*A£H 0 35 ^ ' 11^ 
~ * ft $ ft > ttH^S^SfidMH ° 

# ft ^ ib » 4Lt«4&-i«m4ji#-t*t m % ft 

• * «r i « * * & ft ft f an 4l * ft - a a *r ft a a # 

E) ft £ ft ft • 

^|«*J»-Mjt*4*»-«H*i* ft W & f ft 
tfj ft f ft ft ft ML ' 

£ ft ft # x. - a MllU'i(ff--(ltAf ft 
f ii ft ft & ° 

ft ft Jl & ! ft ' *.ftftftft-ft£ftf«ftfttt ' ft ft 
ffi£ft**4L-ftft8 * * t $ - ft f A * — ft f - ft 
ft * tt&ft&ftftttftftSJlftffe*. III] ft - * ft ft ft 
8 • f«ftttft»fcfttftft»#M(t-ftfftftftft^ W 
% - ft ft * tftftftft#~ftfftftft8<.HItift~ft 
ft * ttA«ftftftft#~ftftft#.=.ftft l <,N]ttft.=.ft 
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ft • %-%ik$m&iL*tteftft% - % 
2. % ft # 9 ft i& ft 4fc A $ - H fttt*fti&&tt4ifch4i* I 

' «j 4ft ft « *(-2) • 
ft M if «^ » SI £ fi,teJfri*t«#4ftjft£*tft<.- 
« ft 4E ft 3 - f ft * * + ■ «f IS * I SI A t * « ft n W #J 
- ft ^ g > ia&*4£ftft;frS#*&A«»*ft8^H&f|-- 

m «f % & m ft is +j g ° «Lfl?JtA«ifti£*isfii m *. £ * « 

f fe #j g « flr fife *J t ft * ft S • 

* ' ft HR *-*«WiLlft.«ft*IHft4S*l»t^M#*-* f 
A # — « f ° 

ft m * #«*.B-#4ft«iLg&is*Jsi*i aft t ft # * a £ 
>k tft<.-tft«^S * t ft * ^ * f to. A f ft Jis ft S 

4l n # - ft it g > a & t '14 ft & + » & *j is A t ft « » 
^ 4i rq jt j. ft m %L&#t^m&¥M#i®&i%%i®. m * ft « 

ftgtt-Jfctfffc&t«ft&*|g ° 

$ ± g a ft - *. «-»flx$*-**stf«ft & % ' & # 

4fr * £ & f ft 41 - & ft g * &te£*HBStf*l-«£fe » 

tt&tfeftft*ttffeA**8*.MJ.ffl a -f flf tt « f fi& 
t A & 4i - ^ «r & M g ° m *E f 'J S & £ & *t #) K ft * a 
& - ft ft «9 ip t t (load choke) • * - 49 ft * #J t *fe ft 
#^«*fe4L-*^A*8JLS4i« - ft ft « ftl & £ f ft ft 

t^tll ' & # t & * ft ' *«-f-*r**f#tfliniL » 

ftft«tfitJtAttftft*&#ftl».*tHsflL* ft #. 0 




¥ 6 I 



2-*%wnw (A) 
li 4k t *fc W 

if #■ M $ 4 ffl • a * 7F ft. RR * * « » - *t ft f *fc ^ - ft 
ft f m % % Ht, - «. JK *■ # W*-fcft***l*-*tf*toJ|i 
ft & & - * 8(1 i(inverter)70 > - « f £80 A - + $T tt *J 
H (balancing control ler) 50 • &ftH70&&--t#«& 
HCpower driving device)10 * - II ^ 
(trans former )T1 *-*f**;&*fttt*l H(PWM 
control ier)30 • jft f £80 * tt f ( lamp)Lpl &Lp2 ft jta. 
A • ^^^^JH50&#-i fUload)Zb * - I ftZc * - I 
ftZd • 

t ft m ft S 1 o \% m i an t ft V i n # & A £ ft t ft ' it * 

ftJtjm*i*&ftt*fi#i***ffc80 " PWM & « ^30 

tit a?, * i ^ e f *30 ft is n. a ft » #i t * * * » i o ° * 

ft W K - 4ft f£ t «fe « 4* ft A # ffl » is *J II 50 * * ft « 
f Lpl HLp2 g f ft ■ ftHiilfHAjl^lsn 0 I f&Za, 

Zb, Zc, Zd *r a A t ia * f t- - f & > f a a B & iS t & 

Zb, Zc, zd & m %l > a it »j * m t ft * % w a • * t n 
# * *r & & tt * ■ #7*it&A«ii*tt • 

a T tf #- 83 $ 5 ffl > «ata^f tlJI50^^|f ^iFI 

ft It # 0 

Hil t&Za=0, Zb = Zc, Lpl=Zl, Lp2=Z2 

MV12 = I1Z1-I2Z2 

(1) Iz=(l/Zd)(IlZl-I2Z2) 
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35. > $Wi}LW (5) 

(2) VO=Il(Zl+Zc)+IzZc 

(3) V0 = I2(Z2-fZc)-IzZc 
*C2)(3) 

Il(Zl+ZcHIzZc=I2(Z2 + Zc)-IzZc 
=> Il(Zl+Zc)+2IzZc=I2(Z2+Zc) 
=> Il(Zl+Zc)+(2Zc/Zd)CIlZl-I2Z2)=I2(Z2+Zc) 
= > 1 1 (Zl+Zc + 2ZlZc/Zd) = I2(Z2 + Zc + 2Z2Zc/Zd) 
*» £(Zl+Zc + 2ZlZc/Zd) = (Z2+Zc+2Z2Zc/Zd) - *>] 1 1 = I 2 
=> C2Zc/Zd)(Zl-Z2)=Z2-Zl 
=> 2Zc/Zd=(-l) 

9 *b # it #Zc/Zd=(-l/2) $ > MI 1 = 12 » *b Jb *T it »J f 
-f- # ft # * • 

# it ffl A s& JiZc & f t-(C) ' Zd «f & ffl t *(L) • lift J ^ 

WZc/Zd = (l/j wC)/(j wL) = -l/( 6)2LC) = -l/2 

= > 1/LC= a)2/2 
9 itb » K # f£ &1/LC= 0)2/2 it $'J t >Ui f 

Jjl • 

^#^*IHlia*iER4:4ia*^*tjili J Hlf4:ifi<i • ^ a?, 

* «■ qi! * - ft * «fc ft • + « 4S #J H 5 0 & ft *r « *. * $ 
lOAffl^fjpr^LtS^^^AIi.^ ' ^ t f !■ « I II Hi & 

tti'^aKI#^-U ' ^ "*r it f J * m tf) * 4 • £ 
*h ' Jp- * «e f 'J £ 5 0 $ *T « *. % 1 0 B Si fir * 4l f & * 1 II 
A t pa. ^ & & ■ • A * • #^jf$10A@m^t&t#t& 
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s. » %wmw (6) 

* • lib ■ ° I I mZc A ft ftZd ttlttfttbtt*(-l/2) ' ft 

•r ^ «. ft & tt s f Lpi ^Lp2 & t ft ft n - 

3 >b ' ft M * ft 99 #x & t «fe frj » I flZc * I mZd ft # sfc F-a 
& bb & K * it t & «t ff & & | tb ' ft T « # & A * © f 
t ft £ ° WTHI «-t #J 3t 13 » 
& Il(Zl+Zc+2ZlZc/Zd)=I2(Z2+Zc+2Z2Zc/Zd) 
=> Il/I2=(Z2+Zc+2Z2Zc/Zd)/(Zl+Zc+2ZlZc/Zd) 
£Z1 = 10, Z2«ll • IJ^^IH #10% 
ttZc — 10j, Zd = 15j (Zc/Zd=-1/1. 5) • K'J 
Il/I2=(ll-10j+2*ll*(-10j)/15j)/(10-10j+2*10*(-10j) 
/15 j) 

=(11-10 j-14- 67)/(10-10 j-13. 33) 

=(3. 67+10 j)/(3. 33+10 j) 

= (10. 65 Z Q 1)/(10. 54 Z 6 2) 

ft tt f t ft « £ ( 1 1 - 1 2 ) / 1 2 ft *r « ia A £ 1 % ( * ft * tf 

A * £ ) • © *b - K4-*0ffi9*fc.|B.&tbflL Hi ft A £ ft #j 

i mzc a i ^zd > pp t * a us * & f t * « i ° 

ff #- M $61 • * ft ■ tf ft ft * * ^ |E ~ 4ft ft t «fe « - * 

n Z- 4 75 ^.PWM J£*)35 30tt«frt SSL © 4f. tt^il ° $ 5 ffl 
#]PWM & f'J IS 30 ft ft * £ f Lpl ft t ft ft * 0 4* ft : ffij $ 
6 1 fiftPVM «l 35 3 0 ft ft # » f Lpl A £ f Lp2 ft * 1 ft # A 
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£ ' &WiSLW (7) 

t* # ft |7| • * * 7F #i as *.#9§$=.fc£* & ft 4l - 

« f m ft % a • «. jt* +. & w % =. ft ft f & w > f - # & * 

50 ITai&i^Sf fe.80 % & 8(1 H70 #PWM l£ ft 1 30 4i 



3? 



H #- ft % 8 i > & It ?F ft a?, £ # $ $ eg lit ft t «fe <H *- - <t 
A f II ft $ & • * «• B ^ $ = ft ft f & m *l «-H«| ft 
£(load choke) 60 *! ft ft t *- ft (l<lt» - ft ft * * E 
« 5. ft ft f tfc *| ^ H & 111 1150a & # I fiZpl , Zp2, »• 
Zpm M % * W Sp 4t £60 - Hill 160 A «- I *Zpl, 

Zp2, -zpm *l m &j m #l i # - & ft & $ 5 m m # 1. * % 

m # S* ifn *. # » 

If ft . & #> 7F ft ft £ $ Q% % 5. & £ f Jfc ^ - #_ 

«f«DU' $ 9 I ft ^ ft t, m % f £ 6 0 ft fig A % 8 IB 

tii^^t £60 *§ ® ° ?F * ' ft m * ^ $ 5. ft. ft * & 

W ^«fcffl£4ft>7lliS*£ftJll$ttft#J»ft * & ° 

if ft % 1 1 B > % It ^ ft A # 91 4E * ft ft t «fc fr] ~ a 

ft f 4s « a m, ° # 1 1 n $ * us £ t*Ki^ii4i4iiq • 

*<bAfltllffl4L^«HS^g50' - X n #« *b «. ' JM » -f 

js*iai5ot*(FH mzb - i mzc n 1 ^zd iii^Asu ■ 

**T«L*A-YH & ' ffii # *J *» $ 11 B -f DH I'J SI 5 0 ' t * 

% me - 1 mzf k 1 mzg m ^ a a t «■ • % mze & % 

t,Za $ Jtf » fln I mZf .^LZg ^ »J H ft f Lpl > Lp2 f ^ 0 
A^$4a^fife^lt # M f^Zb = Zc - J-Zc/Zd ^Zb/Zd I 
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i > %mnw (8) 

ft ' ft ft ftZc/Zd=Zb/Zd=(-l/2) > tt. - * A * ft t ^Ze > 

Zf > &Zg Jif ^ ft T ?«J 3r tf # ffiMf • 

Ze=ZbZc/(Zb+Zc+Zd)=Zc2/2Zc+Zd 

Zf=ZbZd/(Zb+Zc+Zd)= ZcZd/2Zc+Zd 

Zg=ZcZd/(Zb+Zc+Zd)= ZcZd/2Zc+Zd 
B A *T *° • A ftZf <.&ftft*f_tfr#ft A ftZg p. ft 
ft ' fl& A $,Ze ft IB. & ft ft I ftZf ftftftft<.*ff«iftftft 
ft ft(-l/2) • • ft ftY ft ft ft ft ft ft B50' * * ft A 

ftftft + ftttftS50fcBttft#ftft: • ft ft ft W % * ft 

ft * ft *j • + «r * ft is 50' ft ft^«**i#i3ABmjF4Lt 
& ft ft ^ ft ^ • 

f§] #. & ' t ii $6n $ — ft ft ^ ft m « f is » & & t 
■T- « ft # «j b 5 o - $ i ft a *» 9 1 1 a m * ^ * «r ft #<i it 

5 0' • itb A * # ft it * 1 * ft ft 0 

ft #- ft $ 1 2 fl • & ft w ft ft *. ft IB -b ft. ft t ft ^ - ft 
ft f « ft £ ft ■ £ *tl 1 B * * ft. ft f ft f III 

ft t » + ft ft ft B 50* ftttftftftftft<.ft&ft ■ ft « ' 
ft m ^ ft 8 ^ ^ -t ft ft ^ ft iH ' ft ft * ! J it 5 0 ' # "3T j-x sa £ 
^tf & ' fl&^AiP jfH2B^* H ftZf - Zg 3»] 

* ft ft ft f Lpl > Lp2 ^ ft ft ft ft ft ■ ft ft *. ft $ % -t ft 
ft f ft ft » * ft ft ft B 50' ftftTtt*fa*13BBAf#<ft 

* ft ft ft la & • 

ft #• ft % 14 ffl • * ft 7F ft ft *- ft «H $ A. ft. ft t ft « - ft 

* f J» ft £ ft • ft ft *■ ft m % A ft ft ft ft ^ f" ft ft # 'J ii 
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(9) 

50' ' ft ftZe, Zpl, Zp2, -Zpn ■ *t I ftZpl, 

Zp2, -Zpn *#**-h.feft4L|5Lifcft ' 11 ^Ze ftZpl ^ tb 
A ft ft • ffi a ^ «T * A #• « ft Lpl, Lp2, -Lpn ^ f ft • 
*J *» ' A aZe *T ft - ft * ' ft I ftZpl, Zp2, -Zpn *>J ft ffl 
f A 0 *b 4 * M ^ I ftZpl. Zp2, -Zpn ft ft ^ « ft Lpl, 
Lp2, --Lpn A ft J$ ■ * i§ - ftftft>*12ft*.*-bftft* 

& ft ft ft ft ^ *fe 0 

me jl m it » * ft * ft w e, a ft ft * ft W ft ft *p -t ' ft A ft 
# « a pr & *. ft ^ • *r ft v itb a ft * - * * jft ft * ft m 
4l ft # ft ft « ' *"sr#&ft*.jiftft $ ft » m lib 4. ft ^ 
ft it ii si ft'* ft»4Lti»**iftiim^«**ft ° 
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% i m tit * f *p - « « f * » % tk : 
% 2 El it f *p 5 - -ft « f m % % ft ; 

I4@ it * m *. * ^ $ - & tt * * « - # « f « * * 

*5«#tt,*.#95*-*Jtft -f *fc ft ^ ^ ff ^ f .j k j£ 4t 

if 
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^ fit Aft * $ =. & £ ^ ?fe fcj 



7F fit AH * # W £ w 15. £ f f 31 & A 



tit If Hi Aft *. t Hi & ft « » A 



# 10A £10C « * * fit Aft * # 
1| SS- S& reconfiguration) ; 
9 1 1 IH * ^ ft Aft *. ft- 9! $ * 

& ; 

9 1 2 i J* 7F fit Aft * # ^^-fc«tft1T«feft|4L-**^J»«&A 



ii t « f?ij - a « 



ft 



^ 1 3 A £13B » £ JM * ^ fit Aft * * W 4L JP- ft & *J H50' «t 1 
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H , ^ ^ _ ^ $ f. g £ m ffi k , g jfc ^ ,7ft |t % 




1. - 
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ft n » $fr & - £ aft. f ft ; « a 
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tt 8 & & : 

I t ' f & & ft t£ - & * A tit & ft g nq > * 

I t ' tte#»**tt#-A** tt $ ft ft 4l no - % 
n % s. % m ia *t a it 9 - i fctti&fttt*-bb0L& 



ti? & ft ft fi, & : 
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$& H 4L E • fii as 45. g ^ it j£ f £ # tsj « % 4£ f ij It t ft IS 
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tit Ml ft Jt & m g & flRtttfc***-** • 
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ttlill ■ # - * ft »J f -14 4»£*M*ftfte*.-fttf 

'Itilfl • ttHt^tilt ' & & f % s& ft - 
Iwff t#tf Siltitt ° 

14. fet**fl&H4n33j|Af&^£ftf*ftAtt . £ 

t - tt*Aft****fci&*& ' ttHftmtf*** 1 ***** 
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ft H ffl » «Lffit*.&«-«ftffe^©«ft*ifi *l tt t * * 




$ 17 



16. iaf ti 

t - n 9k m % 

17. *» t # *■ 
t ' tt * * 3 

J. '> ~ f@ Ji # 
if M i% % * «S 
- * *f Jt & « 
ft IS « - ft 
H • 



#»] ft n $ i 3 in n %. ^ £ « # « a & & • % 
& & ■ 

• A At J[ >7r L f ft #»ASL f * i 

3£ ft ^ £ i A S - #J f ft ft « * tfc jp- ft *J 
ft & * -J II ' tttft£*M***fc*ttt * * 

ja*&a*tt*tffettEj & ft % & f'J « f % 



18 


* 


- ■ * £ S f 


16 ft $ 




ft m ft - « 


-r 


fe ' t* * tf te 






— % — %t f" 


Ik. —* if! 


~ « f 






ft & & & # : 






>ft 8 - M * 


- £ 8fL 


f ; 












$j £ *J H ' 


A3 -f 






* 






> 


t* *T f J 


8 & & 


- * - 


1 i — 1 






1 






« *. - 


f 'It 


ft ft Sfr $ 






% 




.1 A ^ - 


• ^ & 


-Y £ 1 


i & . m % - 




1 t t ^ ' «Pq 


% 




ft ft £ tt ^ 




1ft # i 






t 'l± ft # £ tt 


% 




« ■ * ' tt * 


ill 




^ f '14 ft ft 




« « ^ « f - 


i& 




— ft $ #j & ft t 


f ft W 






^ is. ft • a 




i 




#J 19. ft 


ft & t* 




IB. ft ft 3l tb ft * 



19. 4ot*#^JftB*18 * m 34 ^ ^ S f 




$ 18 I 




* 19 I 



- -=t r-i > 
^ # - 

ft # i& ft tt. 

J& ft & tb 

25. 4° t If 

t ' aft. 

- i: & is t j 
i » 



K j= 

FbI > It 

li & ft 

* m ii 
safe 

H ' M 

€ <l± ft 



- J3& ftr t & 

ft 8 4l n > ft & * 



VI ft IE 



lit >& ft # ^ & 8il3AttJ|l-&f 

• tt*--ftftA&|B.*t4lL*tt|&-ftfttt 
-fit ° 

i $ 24 « n ii ^ £ ft f m m % * ' % 
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